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(54) Card ejector mechanism 

(57) A sliding member 130 is slidaljly provided to a 
housing base 110, and this sliding member 130 is 
biased fonward by a tension spring 1 70, When the inser- 
tion of an IC card 2 is complete, a toggle device 160 
keeps the sliding menrtoer 130 locked against the bias- 
ing force of the tension spring 170. An electromagnetic 
solenoid 190 attracts a nwvable magnet core 155 for- 
wEuxl when current is supplied, and causes a second 
arm 1 50 to swing so that a protrusion 1 63 on the toggle 
device 160 is pressed to the left by a protrusion 153. As 
a result, the above-mentioned kx:k hold provided by the 
toggle device 160 is released, and the sliding member 
130 is slid forward by the biasing force from the tension 
spring 170, ejecting the IC card 2. 
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Description 

FIELD OF TVIE IMVENTION 

[0001 1 The present invention relates to a card ejec- 
tor mechanism that ejects a card which tes been 
inserted in a card recede space formed in a houstng. 

BACKGROUND OF THE INVENTION 

[0002] The use of PC cards, memory cards, IC 
cards, and other such card-form information storage 
media (hereinatter collectively referred to as cards) has 
been on the rise in recent years, and a variety of card 
connectors that allow cards to be inserted and removed 
have been put to practical use. With these connectors, a 
card that has been inserted through an opening formed 
in the front of a housing is received in a card receptacle 
space formed inside the housing, and with the card in 
this inserted state, contacts provided inside the housing 
are nmde to touch flat contacts provided on the bottom 
of the card, allowing data transfer to be performed. 
[0003] Some of these connectors have a card ejec- 
tor mechanism for ejecting an inserted card. TTiese card 
ejector mechanisms are generally designed such that 
an eject button or the like provided to the housing e 
manually operated, which mechanically actuates a Imk 
mechanism provided inside the housing, and this 
pushes the card out of its receptacle space. In other 
cases, the housing is furnished with an electric motor, a 
rack that is driven by this nwrtor. and other such mecha- 
nisms, and the card is Reeled electrically. With these 
designs that make use of electrical power, unlike those 
which are mechar^cally operated, the card can be 
ejected by remote operation, wttich makes the connec- 
tor much ea8i«^ to operate. 

[00041 Unfortunately, although they altaw remote 
operation, problems with connectors designed so that 
the card is ^ected using an electric motor as above are 
that the apparatus is Iwlkier. the electric motor has to be 
driven during the ejection of the card, so electrical 
power consumption is higher, and it may be impossSde 
to eject the card if there is a maHunction with any of the 
constituent electrical parts, among other problems. 

SUMMARY OF THE INVENTION 



[0005] It is an object of the present invention to 
obtain a card ejector mechanism with which a card can 
be ejected by remote operatkwi and wrhich is both com- 
pact and low in cost 

[00061 Another object of the present invention is to 
provide a card ejector mechanism with which a card can 
be Reeled with less electrical power and wrth which a 
card can be reliably ejected even in the event of an elec- 
trical maWunclion. 

[00071 TTie card ejector mechanism pertaining to 
the present invention has a housing having a card 



receptacle space for receiving a card {such as an IC 
card 2) inserted through an opening formed at the front 
end, a sliding menijer that is provided slidaWy in the 
longitudinal direction within the housing and that is 
5 pushed and sW to the rear by the end of the card when 
the card is inserted into the card receptacle space, an 
elastic ment)er (such as a tension spring 170) that 
biases the sliding member fonward, locking means 
(such as a first arm member 140, a toggle device 160. 
10 and a torsion spring 180) for keeping the slid'ir^ mwn- 
bei locked against the leasing force of ttie elastic mem- 
ber when the insertion of the card into the card 
receptacle space has been comprfeted. and unlocking 
means (such as an electromagnetic solenoid 190. a 
t5 second arm member 1 50. and a nrxjvable magnetic core 
1 55) for releasing the lock hold of the card tiy the tocking 
means when a supply of electrical power has been 
rec«ved. 

[0008] With this card Rector mechanism, when a 
20 card is inserted into the card receptacle space, the slid- 
ing merrt>er is pushed by the end of the card and slid to 
the rear. The sliding member at this point is biased fbr- 
wanJ by the elastic member, but when the insertfon of 
the card is corrplete. the locking means keeps the slid- 
es ing member locked against this biasing force. Also, if 
electrical power is suppfied to the unlocking means 
when the card is in this frilly inserted state, the untocking 
means will be actuated so as to release the above-men- 
tioned lock how provided by the tocking means, so the 
30 sliding mender is subjected to the biasing force of the 
elastic mentier and slid fonwanl, and the card is pushed 
out of the card receptacle space. This completes the 
ejection of the card. 

[0009] With a structure such as this, it is possible to 
35 eject a card by remote operation using electrical power, 
and only enough power to release the lock hold of the 
locking means needs to be generated (generaRy only a 
tiny amount of cunrent lasting only an instant), with the 
card ejection itself being perfonned by the biasing force 
40 Of an elastic member which requires no electrical power 
(such as a spring, rubber, or an elastomer), so less 
electricity is consumed and the structure is simpler than 
with a mechanism in whk*i an electric motor is used to 
eject the card, and this affords a cost reduction. Also. 
46 since an electric motor is not necessarily required, the 
connector can be made more compact. Furthermore, a 
cartl connector eqUpped with the above-mentioned 
card ejector mecharwsm can be produced by providing 
inside the above-mentioned housing a plurality of con- 
so tacts that perform data transfer by touching flat contacts 
attached to the card. 

[0010] Another card ejector mechanism pertaining 
to the present invention has a housing having a card 
receptacle space for receiving a card inserted through 
55 an opening formed at the front end. a sliding member 
that is provided slidatily in tiie longrtudinal direction 
within the housing and that is pushed and slid to the rear 
by the end of the card when the card is inserted into the 
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card receptacle space, an elastic member (such as a 
spring 530) that biases the sliding member forward, 
locking means (such as a toggle desrlce 540 and a first 
coil spring 545) for keeping the sliding menrtiaer locked 
against the biasing force of the elastic merrier when 5 
the insertion of the card into the card receptacle space 
has been conrtpleted, electric unlocking means (such as 
an unlocking shaft 550 and an electron^gnetic solenoid 
560) lor releasing the kx:k hoki of the card by the locking 
means when a supply of electrical power has been 10 
received, and manual unlocking means (such as an 
unlocking lever 570) for releasing the kx:k hokJ of the 
sliding member by the locking means through manual 
operation. 

[0011] With this card ejector mechanism, when a is 
card is inserted into the card receptacle space, the slid- 
ing nnerTt>er Is pushed by the end of the card and slid to 
the rear. The sliding member at this point is biased for- 
ward by the elastic menrter. but when the insertion of 
the card is complete, the locking means keeps the slid- 20 
ing member locked against this biasing force. At this 
point, while the card is in its fully inserted state, the 
above-mentioned lock hold will be released if either 
electrical power is si^iplied to the electric unlocking 
means or the manual unlocking means is operated by 2S 
hand, so the sliding member is SLA>jected to the biasing 
force of the elastic mennber arxj slid forward, and the 
card is pushed out of the card receptacle ^pace and 
ejected outside of the housing. 

[001 2] With a structure such as this, it is possible to 30 
eject a card by remote operation using electrical power, 
and only enough power to release the lock hold of the 
locking means needs to be generated (generally only a 
tirty amoutt of current lasting only an instant), with the 
card ejection itself being performed by the biasing force 3S 
of an elastic member which requires no electrical power 
(such as a spring, rubber, or an elastomer), so less 
electricity is consumed arxl the structure is simpler than 
with a mechanism in which an electric nfK>tor is used to 
eject the card, and this affords a cost reduction. Also, 40 
since an electric motor is not necessarily required, the 
connector can be made more compact Since the 
atK3ve-mentioned lock hotel can be released by the man- 
ual unlocking means as well, the card can still be relia- 
bly ejected even rf the electric unlocking means should 4s 
suffer an electrical malfunction (such as insufficient cur- 
rent) that would prevent electrical unlocking. 
[0013] A preferred constitution here is one in which 
the kx:king means has a toggle device, the electric 
unkx^king means has a shaft member coupled to the so 
toggle device and an electromagnetic solenoid that 
attracts the sliding member and operates the toggle 
device to the unlocking side when electrk»l power has 
been supplied, and the nrtanual unlocking means 
presses on the shaft mennber when manually operated ss 
so that the toggle device is moved to the unlocking side. 
In this case, the manual unlocking means only strikes 
and pushes the shaft member when manually operated. 



and the shaft nnember and the manual unlocking means 
can be provided in a non-engaged state. Accordingly, 
when the electric unlocking means is actuated, that is. 
when the shaft member is attracted by the electromag- 
netic solenoid, the manual unlocking means will not 
move along with [the electric unkx:king means], which 
prevents noise from being generated by the operatkm of 
the manual unlocking means e^ery time a card is 
ejected by the electric unlocking means. 
[0014] Further scope of applicabinty of the present 
invention will becorrw apparent from the detailed 
descriptk)n given hereinafter However, it should be 
understood that the detailed description and specific 
examples, while indicating preferred errixxtiments of 
the invention, are gven by way of illustration only, since 
various changes and modifications within the sprit and 
scope of the invention will become apparent to those 
skilled in the art from this detailed description. 

BRIEF DESCRIPTION OF THE DRAWIhK3S 

[001 5] The present invention will become more fully 
urxJerstood from the detailed description given herein 
below and the accompanying drawings which are given 
by way of illustration only, and thus are not limitative of 
the present irrvention and wherein: 

FIG. 1 is an oblique view of an IC card and a card 
connector equipped with the card ejector mecha- 
nism pertaining to the present invention; 

FIG. 2 is a plan view of the structure of the connec- 
tor main body when the housing cover has been 
removed; 

FIG. 3 is a front view of the connector main body 
viewed along the Ill-Ill line in FIG. 1; 

FIG. 4 is a cross section of the connector main body 
along the IV-tV line in FIG. 2; 

FIG. 5 is a cross section of the connector main body 
along the V-V line in Fia 2; 

FIG. 6 is a cross section of the connector main body 
along the VI-VI Une in FIG. 2; 

FIG. 7 is a cross section of the connector main body 
along the VIl-VII line in FIG. 4; 

FIG. 8 is an oblique view of first arxJ second switch 
members; 

FIGS. 9A and 9B are plan views of the structure of 
the ejector when the housing cover has been 
removed and with the connector main body not 
shown, with FIG. 9A showing the state prior to the 
insertbn of an IC card, and FIG. 98 showing the 
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state in which the IC card is fully inserted; 

FIGS. 10A and 10B are approxiirate side views of 
the elastic deformation of a first contact that accom- 
panies the insertion of the IC card, with FIG. 10A s 
showing the state in which the distal end of the IC 
card has struck the pressing component of the first 
contact and FIG. 10B showing the state in which 
the first contact has undergone elastic detonration 
and its contact componerrt is touching Ihe flat con- jo 
tact of the ICcard: 

FIGS. 11 A and 11B are approxirrate side views of 
the elastic deformation of a second contact that 
accompanies the insertion of the IC card, with FKi is 
1 1 A showing the state in which the distal end of the 
IC card has struck the pressing component of the 
second contact, and FIG. 1 1 B showing the state in 
wWch the second contact has undergone elastic 
deformation and its contact component is touching 20 
the flat contact of the IC card; 

FIGS. 12A and 12B are approxinrate side views of 
the elastic defomiation of firsJ and s^nd switch 
members that accompanies the insertion of the IC 2s 
card, with FK3L 12A showing the state in which the 
distal end of the IC cafd has struck the first switch 
member, and FIG. 12B showing the state in which 
the first switch memb®- has undergone elastic 
deformation and its contact component is toucNng 30 
the contact conrtponent of the second switch mem- 
ber; 

FIGS. 13Aand 13B are plan view of the structure of 
the ejector pertaining to a second embcdSment 3i 
with FIG. 13A sfiowing the state prior to card inser- 
tion, and FIG. 13B showing the state in wNch the 
card is fully inserted; 

FIGS. 14A, 14B, and 14C are diagrams illustrating 4o 
the movement of the toggle device during card 
insertion. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS ^ 

[0016] FIG. 1 shows an IC card 2 and a card con- 
nector (hereinafter referred to mer^y as "conneclorT 1 
that receives this IC card 2 such that the card can t>e 
removed. The connector 1 comprises a connector rrain so 
body M and an ejector E. 

[0017] An IC chip is disposed inside the IC card 2. 
and various types of irtfonrmition aiKl the like can be 
recorded therein. A plurality of flat contacts (not shown) 
are formed on the back of the IC card 2. and when the ss 
IC card 2 is inserted into a card receptacle space 13 
through a card receptacle slot 13a in the connector 1 as 
indicated by the anrow A» the cwitacts provided within 



the ccmnedor main tjody M (heremafter referred to as 
first and second contacts 40 and 50) strike and are corv 
n^ed with the atwve-mentioned flat contacts of the IC 
card 2. altowing information to be exchanged. To fadli- 
tate description, the direction of arrow A will hereinaflw 
be dtfmed as the longitudinal direction (with the end of 
tt^e arrow opposite the point being the front), the widtti 
cfirection of the IC card 2 as the lateral direction (with the 
left being the left side of the connector 1 as viewed from 
the IC card 2). and the tN<*ness direction of the con- 
nector 1 as the vertical direction. 
[001 8] The connector main t)ody M has a connector 
train body housing 10, a plurality of first and second 
contacts 40 and 50 made of a conductive metal material 
and providttl inside this connector main body housing 
10, and first and second switch meml>ers 60 and 70 
also made of a conductive metal notorial (see FIGS. 1 
and 2). 

[0019] The connector main t>ody housing 10 has a 
housing base 11 and a main body housing cover 12 
attached over this housing base 1 1 . As shown in FIG. 2, 
the housing base 1 1 has a bottom wall 21 , a rear wall 22 
formed extending upward at the rear end of this Ixrtlom 
wall 21, and left and fight side waUs 23 and 24 torm«J 
extending upward at the left and right ends of the txrt- 
tom wall 21. These bottom wall 21. rear wall 22, and 
side walls 23 and 24 of the housing base 11 and the 
n»in txjdy housing cover 12 form the card receptacle 
^ce 13 (the center of the rear wafl 22 is open), and the 
card receptacle skrt 13a is formed at the front of this 
card receptacle space 13. The rear wall 22 is provided 
with left and right protrusion attachment grooves 301a 
that are cut out in a triangular shape. 
[0020] As shown also in FIG. 3, a center trapezoidal 
component 25 and left and fight side trapezoidal conv 
ponents 26 and 27, which protrude upward so that their 
upper surfaces are a specific distance away from the 
lower surface 12a of the main tjody housing cover 12, 
are formed in the approxinate cerrter and on the left and 
rigfit sdes of (to ttie inside of the side walte 23 and 24) 
the bottom wall 21. The IC card 2 is inserted Ijetween 
the lower surface of the main body houang cover 12 
and the center trapezoidal component 25 and side trap- 
ezoidal compcments 26 and 27 within the card recepta- 
cle space 13, and the upper surfaces of the side 
trapezoidal components 26 and 27 and the lower sur- 
face 12a of the main l>ody housing cover 12 form guide 
grooves 28 and 29 that allow the IC card 2 to be 
inserts more smoothly. As shown in FIG. 2, i'odng piece 
attachment grooves 30 and 31 that extend vertically are 
provided to the left and right side walls 23 and 24, and 
fixing pieces 14 and 15 are attached to these fixing 
piece attachment grooves 30 artd 31 . Posrtioning protru- 
aons 16 and 1 7 that protatde downward are provided at 
the left front and right rear of the lower surface of the 
bottom wall 21, and these fixing pieces 14 and 15 and 
p<srtionirig protrusions 16 and 17 are used in the 
attachment of the connector 1 to a board (discussed 
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below). 

[0021] As shown in FIG. 2, first grooves 32 (four 
places) for attaching four first contacts 40, and second 
grooves 33 (four places) and third grooves 34 (four 
places) for attaching four second contacts 50 are pro- 
vided to the center trapezoidal component 25, each 
groove extending In the longitudinal direction and paral- 
lel to the other grooves. The first grooves 32 are located 
at the rear half of the center trapezoidal componertt 25, 
and the second grooves 33 at the front half of the center 
trapezoidal component 25. The two sets of grooves 32 
and 33 are provided such that they are aligned in the 
longitudinal direction and their center axes coirxjide. 
The third grooves 34 are located to the right side (at the 
top of the page in FIG. 2) of the longitudinally aligned 
grooves 32 and 33. A first space 35 and second space 
36 for attaching a first switch member 60 aruf a second 
switch member 70 within the center trapezoidal conrpo- 
nenl 25 are provided extending in the longitudinal direc- 
tion. 

[0022] As shown in FIGS. 4 and 7, the first grooves 
32 are formed such that they have upper grooves 32a 
and lower grooves 32b that are located betow these 
upper grooves 32a and are narrower than the upper 
grooves 32a. First contact attachment grooves 32c, 
which are formed wider than the lower grooves 32b. are 
provided to the lower portions of these lower grooves 
32b Qust the part on the rear end side). The second 
grooves 33 are formed such that they have the same 
depth as the lower grooves 32b of the first grooves 32, 
as shown in FIG. 4. arxJ the lower portions thereof Qust 
the part on the front erxl side) are provided with second 
corrtact attachment grooves 33a formed wider than the 
second grooves 33 (see FIG. 3). The third grooves 34 
are formed such that they have the same depth as the 
upper grooves 32a of the first grooves 32. 
[0023] As shown in FIG. 4, the first contacts 40 
have fixed components 41 fixed by press-fitting into the 
first contact attachment grooves 32c lead components 

42 extending to the rear of the bottom wall 21 and curv- 
ing downward and to the rear from the fixed conpo- 
nents 41. linking conponents 43 formed extending 
diagonally forward and upward from the fixed compo- 
nents 41, and V-shaped arm components 44 that con- 
nect with these linking components 43. These V-shaped 
arm components 44 are fumished writh first arm compo- 
nents 46 extending diagonally forward and upward from 
a base 45, and second arm components 47 extending 
diagonally rearward and upward from the above-men- 
tioned base 45. and corrtact components 48 formed at 
the distal ends of the first arm conponents 46 are con- 
nected with the atxTve-nientioned linking conponents 

43 (the second arm conponents 47 are located at>ove 
the fixed conponents 41). As shown in FIG. 7, the lower 
portions of the linking components 43 and the fixed 
corrponents 41 are held in the tower grooves 32b. and 
the V-shaped arm components and the upper portions 
of the linking conponents 43 are held in the upper 



grooves 32a. Here, the portions of the first contacts 40 
above the fixed components 41 are elastically deforma- 
t)le, txit the base 45 is formed narrower than the upper 
grooves 32a and wider than the lower grooves 32b. and 

5 strikes the bottom surfaces 32d of the upper grooves 
32a, which restricts downward displacement. Also, the 
contact conponents 48 are located lower than the card 
receptacle space 13, and pressing conponents 47a 
formed by bending the distal ends of the second arm 

70 components 47 more or less hortzorrtally are located 
witNn the card receptacle space 13. 
[0024] As shown in FIGS. 4 and 5, the second con- 
tacts 50 have fixed components 51 fixed by press-fitting 
into the second contact attachment grooves 33a lead 

15 components 52 curving forward and to the rear from the 
fixed components 51 and exterxfing ahead of the bot- 
tom wall 21 , linking conponents 53 formed extending 
rearward from the fixed components 51 and then turn- 
ing back and extending diagonally forward and upward. 

20 arid V-shaped arm conponents 54 that connect with 
these linking conponents 53. These V-shaped arm 
components 54 are furnished with first arm components 
56 extending diagonally fonvard and upward from a 
base 55, arKf second arm conponents 57 extending 

25 diagonally rearward arKi upward from the above-men- 
tioned base 55. and contact components 58 formed at 
the distal erKte of the first arm corrponents 56 are con- 
nected with the above-merrtioned linking components 
53 (the first arm conponents 56 are located behirxl and 

30 above the fixed conponents 51). As shown in FIGS. 2 
and 3, the first arm conponents 56 of the V-shaped arm 
components 54 extend curving laterally from the contact 
components 58 toward the base 55 (In FIG. 2, curving 
upward on the page). Accordingly, the fixed conpo- 

35 nents 51 and linking conponents 53 of the second con- 
tacts 50 are housed in the second grooves 33. the f rst 
anm conponents 56 straddle the second grooves 33 
and third grooves 34. and the base 55 and the second 
arm conponents 57 are housed in the third grooves 34. 

4o Here, the portions of the second contacts 50 above the 
fixed conponents 51 are elastteally deformatrfe. Ixrt the 
base 55 strikes the t»ottom& 34a of the third grooves 34, 
whrch restricts downward displacement Also, the con- 
tact components 58 are located lower than the card 

45 receptacle space 13. and pressing conponents 57a 
fbmried by bendir^g the distal ends of the second ami 
components 57 more or less horizontally are located 
within the card receptacle space 13. 
[0025] Thus, the contact conponents 58 and fbced 

so conponents 51 of the second contacts 50 are disposed 
such that they are located in front of the contact compo- 
nents 48 and fixed conponents 41 of the first contacts 
40, and the first arm components 56 of the second con- 
tacts 50 curve laterally, with the second arm conrpo- 

55 nents 47 of the first contacts 40 and the second arm 
conponents 57 of the second contacts 50 disposed par- 
allel to each other and alternating in the lateral direction, 
so the contact conponents 48 of the first contacts 40 
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and the contact cofrponerrts 58 of the second contacts 
50 can be disposed in rows in the longitudinal direction, 
while the pressing components 47a and 57a of the con- 
tacts 40 and 50 can be disposed in rows in the lateral 
direction (see Fia 2). 

[0026] As shown in FIGS. 2 and 6, the first switch 
member 60 is provided such thai it straddles the first 
space 35 and second space 36. and as a shown in FIG. 
8 (the housing base 1 1 is omitted in FIG. 8). has a f ixed 
conrponent 61 fixed by press-fitting into a first awitch 
member attachment groove 35a formed in the lower 
portion of the f irst space 35. a lead component 62 curv- 
ing rearward arKi downward from the fixed component 
61 arKj extending to the rear of the bottom waQ 21. a first 
anm component 63 extending forward horizontaDy from 
the fixed component 61 and then turning back upward 
and extending rearward horizontally, a second arm 
component 64 formed extending diagonally reanward 
and upward from the upper end of the first arm compo- 
nent 63. a third arm component 65 formed extending 
downward from the upper &Ki of the second arm com- 
ponent 64 and extending to the left (the second switch 
memk)er 70 side), and a contact component 66 formed 
extending forward horizontally from the lower end of tttat 
portion of the third arm component 65 extending to the 
left A cut-out 37 that opens upward is provided at the 
rear of the first space 35 and second space 36. the sec- 
ond arm conrponent 64 is located within the card recep- 
tacle space 13 and protruding ipward from this cut-out 
37, and the contact conponent 66 is located within the 
second space 36. 

[0027] As shown in FIGS. 2 and 6, the second 
switch member 70 is provided in the second space 36, 
and has a fixed conponent 71 fixed by press-fitting into 
a second switch mernb^ attachment groove 36a 
formed in the lower portion of the second space 36, a 
lead conponent 72 curving reanward arKl downward 
from the fixed conrponent 71 and extending to the rear 
of the bottom wall 21. an arm conponent 73 extending 
fonvard horizontally from the fixed conponent 71 and 
then turning back upward and extecKling reanward hori- 
zontally, and a contact component 74 formed to pro- 
trude up from the top surface of this arm conrponent 73. 
The contact conponent 74 of the second switch mem- 
ber 70 is located betow the contact conponent 66 of the 
first switch member 60. 

[0028] As shown in FIG. 1 . the housing cover 12 is 
formed in a flat shape, having at Hs rear edge left and 
right protrusran attachment grooves 301b provided aD 
the way from top to Ixrttom. and having on its right and 
left sides a plurality of arm components 12b that exlerwi 
downward and have hooks (curving inward; not shown) 
formed at their lower ends. When the housing cover 12 
Is placed w& the housing base 1 1 , the above-men- 
tioned hooks of the arm conrponents 12b hook into 
hook grooves 23a and 24a formed on the left and right 
side walls 23 and 24 of the housing base 1 1, and this 
attaches the housing cover 12 to the housing base 1 1 . 



In tKs state in whkdi the housing cover 12 is attached to 
the housing base 1 1 . the protrusion attachment grooves 
301 a provided in the rear wall 22 of the housing k>ase 1 1 
and the protrusion attachmwit grooves 301b provided to 
5 the housing cover 12 line up perfectly over one another, 
forming left and right protrusion attachnwTt grooves 
301. 

[0029] The structure of the ejector E wQI now be 
described through reference to FIGS. 1 and 9 (in FIG. 9. 

10 the top and bottom of the page correspond to the frorrt 
arti rear of the ejector E. and the left and right of the 
page correspond to the left and right of the Rector E. 
The connector main body M is cwnitled). An ejector 
housing 100 comprises a housing t>ase 110 and a hous- 

15 ing cover 200 (see FIG. 1). 

[0030] As shown in FIG, 9 A. the housing base 110 
has a flat corrponent 111 in the center, a left ^de wall 
1 12 provided extending upward from the left of the flat 
component 111. and a right side wall 115 provided 

20 extending upward from the right of the flat conponent 
111. Furthernwe. a left front wall 113 and a rear wall 
1 14 are formed extending to the right from the front and 
rear ends, respectivdy. of the left side wail 112. and a 
right front wall 1 16 is forrrwJ extending to the left from 

25 the front end of the right side wall 1 15: Also, a carrter 
wall 117 is provkJed extending rearward from the left 
end of the right front wall 1 16. and a slide groove 1 18 is 
formed extending longitudinally in the cerrter of this 
center wall 117. Left and right coipling protrusions 

30 302a formed extending forward and protruding in a tri- 
angular shape are provkJed to the left front wall 113 and 
the right front wall 116, respectively. Fixing pece attach- 
ment grooves 112a and 115a are provkJed extending 
vertically in front of the left side wall 112 and behind the 

35 right skJe wall 115, respectively, and fixing pieces 120 
and 121 areattached to these grooves 112a and 115a, 
respectively. 

[0031 1 A sliding member 1 30 formed extending ton- 
gitudinally is attached to the above-mentk>ned slide 

40 groove 1 1 8. This sliding member 1 30 has a sliding oonv 
ponent 1 31 that fits into the side groove 1 1 8 and is slid- 
Me in the longitudinal direction, and a protruding 
component 132 formed extending forward from the front 
end of the sliding conponent 1 31 . In a state in which the 

45 connector main body M and the ejector E are coupled 
(discussed below), thus protruding component 132 pro- 
trudes into the card receptacle ^ce 13 from an open- 
ing in the cwit^ of the rear wall 22 in the connector 
main body M, and is located at the same height as an IC 

so card 2 when this IC card 2 has been inserted into the 
card receptacle space 13 of the connector main body M 
(accoitiingty, the card distal end 2a of the IC card 2 is 
Me to strike the front end of the protoiding conrponent 
132). 

55 [0032] A step component 112b that is somewhat 
lower in height than the left side wall 1 12 is provkJed in 
the center of the left skte wall 1 12 of the housing base 
1 10. and the left end of a first arm member 140 extend- 
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ing to the left and right pivots around a first pin PI on 
this step component 112b. A slot 141 extending in the 
axial direction is provided to the right end of the first arm 
member 140. and the first arm mewbBt 1 40 is also cou- 
pled with the sliding member 130 by a second pin P2 
inserted into this slot 141. Accordingly, when the sliding 
member 130 slides back and forth in the slide groove 
1 18. it causes the first arm member 140 to swing, and 
when the first arm member 140 swings back and forth 
pivoting on the first pin PI , it causes the sliding member 
130 to slide k>ack and forth. 

[0033] A second arm member 150. on which a first 
arm component 1 51 extending more or less in the lat- 
eral direction arKf a second arm connponent 152 extend- 
ing more or less in the longitudinal direction are formed 
in the shape of a crank, pivots around a third pin P3 at 
the rear center of the flat conrponent 1 1 1. A joint mem- 
ber 154 having a rectangular notch 154a opening 
upward is attached in front of the right end of the first 
arm conponent 151, and a T-shaped constriction com- 
ponent 155a fonned at the rear of a flat movable core 
155 extending in the longitudinal direction (this nrwjvable 
core 155 is inserted into a coil 191 of an electromag- 
netic solenoid 190 (discussed t>elow)) is fitted into the 
above-mentioned notch 154a with play therebetween. A 
protrusion 153 extending to the left is fwmed on the 
front end of the second arm component 1 52. 
[0034] A pin attachment component 122 protruding 
upward is formed to the left front of the flat component 
111, and a toggle device 160 that links this pin attach- 
ment component 122 to the first arm member 140 is 
provided between these members 122 and 140. This 
toggle device 160 has a first toggle member 161 located 
at the front and a second toggle member 162 located at 
the rear, and the rear end of the first toggle merrdjer 161 
and the front end of the second toggle member 162 
pivot around a fourth pin P4. The front end of the first 
toggle member 161 pivots around a fifth pin P5 on the 
pin attachment component 122, and the rear end of the 
second toggle member 162 pivots on a sixth pin P6 in 
the approximate center of the first arm member 140. A 
protruding connponent 163 extending to the right is 
formed at the front end of the second toggle member 
162, and while the distal end of this protruding compo- 
nent 163 is not shown, it extends to a location lower 
than the height at which is located the protrusion 153 
provided to the second arm component 152 of the sec- 
ond arm member 150 (accordingly, this protrusion 153 
is atrfe to strike the protruding component 1 63). 
[0035] A first spring attachment protrusion 142 
extending downward is provided to the portion of the 
first arm member 140 to the left of the slot 141. and a 
second spring attachment protrusion 123 is provided 
exterKling upward at a place on the flat component 111 
located in front of this first spring attachment protrusion 
142. A tension spring 170 is attached to these spring 
attachment protrusions 142 and 123 by hooking both 
ends of the spring thereon, and the action of this spring 



returns the first arm member 140 forward after it has 
swung to the rear. Accordingly, a forward biasing force is 
always provided to the sliding member 130. 
[D036] A torsion spring attachm«Tt protrusion 143 

5 extending downward is formed to the left of center on 
the first arm member 140, and the coil connponent 181 
of a torson spring 180 is attached t^y being fitted onto 
this torsion spring attachment protrusion 1 43. The two 
arm components 182 and 183 of this torsion sprir^ 180 

w are stopped by a spring stopping protrusion 144 pro- 
vided extending downward from the first arm mender 
140 and a spring stopping protruskin 164 provided 
extending downward from the secorxi toggle member 
162, respectively, and the front erx) side of the second 

15 toggle member 162 is biased to the right by the recoil 
force of this spring. 

[0037] An electronr^gnetic solenoid 190 having a 
coil 191 extending longitudinally is disposed in a region 
124 bounded by the right side wall 115, right front wall 

20 116, and center wall 1 17 in the flat component 1 1 1 . As 
mentioned above, the movable core 155 attached to the 
second arm menrtoer 150 is inserted into the above- 
mentioned coil 191. Although not shown, the electro- 
magnetic solenoid 1 90 is connected to a current feeder 

ss switch provided on the outside of the housing base 110, 
and when this switch is depressed to supply current 
(when the power is turned on), a magnetic attraction 
force is generated, causing the movable core 155 to 
slide forward within the coil 191 . 

30 [0038] The housing cover 200 of the ejector E is 
formed in a flat shape as shown in FIG. 1 , and the front 
edge thereof is provided with left and right triangular 
coupling protrusions 302b that protrude forward. The 
housing cover 200 is placed over and covers the hous- 

35 ing base 110. and is fastened by two saews B1 and B2. 
at which point the coupling protrusions 302a provided to 
the housing base 110 and the coupling protrusions 
302b provided to the housir^ cover 200 fine up perfectly 
over one another, forming left and right coupling protru- 

40 sions 302. 

[0039] With the ejector E structured in this manner, 
the left arxi right coupling protrusions 302 are fitted from 
above irrto the left and ri^ protrusion attachment 
grooves 301 on the connector main t>ody M side. TTie 

45 connector 1 in which the connector main IxxJy M and 
the ejector E have thus been integrated is positioned by 
fitting the abcve-nnentioned positioning protrusions 16 
and 1 7 into holes made in a substrate (not shown), the 
lead components 42 and 52 of the contacts 40 and 50 

50 and the lead components 62 arid 72 of the switch mem- 
bers 60 and 70 are surface mounted in the terminal pat- 
tem of the substrate, and the fixing components at the 
lower parts of the f ixing pieces 14 and 15 of the connec- 
tor main body M (the fixing component 14a of the fixing 

55 piece 14 is shown in FIGL 1) and the fixing components 
120a and 121a of the f ixing pieces 120 and 121 of the 
ejector E (the fixing connponent 14a of the f being piece 
14 and the fixing component 120s of the fixing piece 



7 



13 



EP 1 035 497 A1 



14 



120 are shown in FIG. 1) are surface mounted wer the 
pattern of the substrate. 

[0040] T>ie IC card 2 is inserted into the card recep- 
tacle space 13 from the card receptacle slot 13a as indi- 
cated by arrow A (see Fia 1) once the ccmneclor 1 has 
thus been attached onto the siAjstrate. At this time, the 
left and right edges of the IC card 2 are guided by the 
guide grooves 28 and 29. aHowing smooth insertion into 
the card receptacle space 13. 

[00411 The card distal end 2a of the IC card 2 
strikes the front end of the protruding conponent 132 of 
the ejector E midway through this insertion, and when 
the IC card 2 is pushed in further, the sDding member 
130 slides reanward along the slide groove 118. and the 
right erei of the first arm member 140 is moved to the 
rear. Since the first arm member 1 40 at this point swings 
to the rear by pivoting around the first pin PI , the toggle 
device 1 60 goes from a state of being curved to the left 
as shown in FKjL 9A to an extended state in which the 
axial lines of the toggle members 161 and 162 fall along 
a single straight line (the fourth to sixth pins 4, 5, and 6 
are located on the same Dne). Thus, the toggle device 
160 enters an extended state at the same time that the 
card distal end 2a strikes the front surface of the rear 
wall 22 of the housing base 11 in the connector main 
body M (the IC card 2 cannot be pushed in any further). 
[0042] The toggle device 160 is in an extended 
state when the insertion of the IC card 2 is complete, but 
because the second toggle member 162 is subjected to 
a pressing force to the right from the torsion spring 180 
as mentioned above, it curves to the right immediately 
after this extended state, arvi a stopper 165 formed on 
the second toggle member 162 is fitted into a cut-out 
166 provided to the first toggle member 161. Accord- 
ingly, the right end of the first ami mennb^ 140. that is. 
the sliding member 130. remains locked in its posHion 
(completed ireertion position) even though it is sub- 
jected to a fonvard biasing force by the tension spring 
1 70. This results in the completion of the insertion of the 
IC card 2 (see FIG. 9B). The connector main body M is 
not shown in FIGS. 9A and SB. 
[0043] When the toggle device 160 is actuated as 
discussed above, the protruding component 163 formed 
extending to the right from the second toggle member 
162 moves so that it sticks out to the right, and strikes 
the protrusion 153 formed on the second arm member 
150 and pushes it to the right. This causes the second 
ami meiTter 150 to swing by pivoting on the third pin 
P3, but In a state in which the sliding member 130 is 
locked in place as mentioned above, a stopper 145 pro- 
vided to tiie first arm member 140 (see Fia 9) strikes 
the second arm component 152 and fimits the above- 
mentioned swing, so tiie coupling components (the 
notch 154a and constriction component 155a) of the 
joint menter 154 and movable core 155 are positioned 
to the rear of the electromagnetic solenoid 190. 
[0044] Also, when the IC card 2 is inserted into the 
card receptacle space 13. the card distal end 2a strikes 



the pressing components 47a and 57a of the first and 
second contacts 40 and 50 (see FIGS. 10A ard 11 A), 
and pushes (presses) these downward. This causes the 
V-shaped arm components 44 arKi 54 of the contacts 40 
5 and 50 to swing around the bases 45 and 55. and 
pushes the contact components 48 and 58 upward, so 
the contact components 48 and 58 strike and touch ttie 
fbt contact on ttie IC card (see FIGS. 108 and 118). 
[0045] When ttie iC card 2 has been inserted into 
10 the card receptacle space 13, the first and second corv 
tacts 40 and 50 are in a state of being forca>ly elastically 
deformed by the IC card 2, so the pressffig components 
47a and 57a push the card distal end 2a of the IC card 
2 upward, and press *rt against the lower surface 12a of 
15 the housing cover 12. Accordingly, the card distal end 
2a is sandwiched between tfie pressing components 
47a and 57a of the contacts 40 and 50 and the lower 
surface 12a of the main body housing cover 12 (see 
FIGS. 108 and 1 1 8). TWs effectively htrfds the IC card 2 
20 inside the card receptacle space 13. 

[0046] Also, when the IC card 2 is inseted into the 
card receptacle space 13, the card distal end 2a of the 
IC card 2 strikes the second arm component 64 of the 
frst swrtch member 60 (see FIG. 12A) and pushes it 
26 down. As a result, the first switch member 60 is elasti- 
cally deformed, arxl the contact component 66 moves 
downward until it sb-ikes and touches the contact com- 
pcnerrt 74 of the second switch member 70. Therefore, 
when the IC card 2 has been inserted all the way, the 
30 switch merrtoers 60 and 70 are electrically connected 
and the power is turned on. This aUows data to be trans- 
ferred between the IC card 2 and the connector 1 . 
[0047] The ejection of tiie IC card 2 will now be 
described. When the above-mentioned current supply 
35 switch is pressed and power is turned on to the electro- 
magnetic solenoid 190. the elecb-omagnetic soleno'rd 
1 90 generates a magnetk: attraction force and slides the 
movable core 155 forward in the coil 191. At this point 
tiie second arm member 1 50 quicWy swings around the 
4o third pin P3, so the front end of the second arm compo- 
ry&it 152 swings to the left, and the protrusion 153 
formed on the second arm component 152 pushes the 
protruding component 163 of the second toggle mem- 
ber 1 62 to the left. Therefore, after the toggle device 1 60 
45 first enters an extended state, it then curves to ttie left. 
This unlocks the sliding member 130. As mentioned 
above, the movable core 155 and the constriction com- 
ponent 155a are fitted into ttie notch 154a of the joint 
ment>er 154 witti play therebetween, so even though 
50 the second arm member 150 swings around the third 
pin P3 and the joint member 154 scrit^es an arc ttie 
movaWe core 155 is still at»le to slide in the longitudinal 
direction tiirough the coil 191 . 

[0048] When the slkfing member 130 has thus been 
55 ur^ocked, ttie first anm merhber 140 swings forv»«rd 
under the forward biasing force from the tension spring 
170, and ttie sliding menf*)er 130 slides fonward. This 
causes the protruding component 132 of the sliding 
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member 1 30 to energetically push forward the IC card 2 
that had been inserted all the way. As a result, the IC 
card 2 is ejected from the connector 1 (see FIG. 1 1 A). 
[0049] When the IC card 2 is thus ejected from the 
connector 1, the contacts 40 and 50 and the switch 
members 60 and 70 are released from their state of 
forced elastic defornnation arxJ return to the state they 
were in prior to the insertion of the IC card 2. Specifi- 
cally, the contact components 48 and 58 are located 
below the card receptacle space 13. and the pressing 
corrponents 47a and 57a are located inside the card 
receptacle space 13. The contact components 66 and 
74 of the first and secorxl switch members 60 and 70 
separate, and the power is shut off. 
[0050] Thus, in the card ejector mechanism pertain- 
ing to the present invention, first since this is a mecha- 
nism for using electrical power to perform card ejection, 
the button or the like used for ejection can be provided 
at any place desired outside the housing, which affords 
greater design freedom and makes possible various 
designs (layouts). Plus, since this electrical power is just 
enough to actuate the second arm mentber 150 in order 
to release the locking of the toggle de^/ice 160. etc., that 
is. it need only be enough to generate a magnetic force 
that will attract the movable core 1 55. and the ejection of 
the IC card 2 itself is accomplished by the biasing force 
of the tension spring 170. which requires no electrical 
power, less electrical power is consumed arKJ the struc- 
ture is simpler than with a mechanism that uses an elec- 
tric motor to send out and eject a card, and this results 
in a lower cost. Furthermore, since an electric motor is 
not necessarily needed, the connector can be made 
more connpact in size. 

[0051 ] Also, the structure may be such that power is 
sent to the electromagnetic solenoid 190 when the cur- 
rent supply switch is pressed, as above, txjt if it is 
desired to have a structure in which the IC card 2 is 
ejected after the exchange of data between the IC card 
2 and the connector 1 has been concluded, then a con- 
troller or the like having a function of adjusting the timing 
at which power Is sent to the electronnagnetic scrfenoid 
190 should be interposed t»etween the connector 1 and 
the switch controlling the ejection. 
[0052] The first embodiment of the card ejector 
mechanism pertaining to the present invention was 
descrit>ed at>ove. but the present invention is not limited 
to the structure given in the above embodiment, and 
various design modifications are possible. For instance, 
mbber, an elastomer, or another such elastic body may 
be used in place of the tension spring 170. Also, neither 
the means for locking the sliding member 130 when the 
IC card 2 has been fully inserted, nor the means for 
unkx^king it, is limited to the above structure For 
iretance, the structure may be such that when the slki- 
ing member 130 is in ttie atKTve-mentioned fully inserted 
state, it is locked by fitting a pin biased by a spring or the 
like into a hole provided in the sliding member 130, and 
this locking is released by renrx>ving this pin. 



[0053] Also, the connector main body M does not 
necessarily have to have the same structure as above, 
as long as the protruding conponerrt 132 of the sliding 
member 130 is able to slide in the kmgitudinal direction 

5 within the card receptacle space, and the height of the 
above-mentioned protrucfing component 132 is the 
same as the height of the IC card 2 inserted into the 
card receptacle space. Furthermore, an individually 
configured connector main body M and ejector E were 

10 coupled with the connector 1 in the above enr4)odiment, 
but instead of this structure, components corresponding 
to the atxjve-merrtioned connector main body M and 
ejector E may, of course, be integrally configured (within 
a single housing). 

15 [0054] A connector equipped with the card ejector 
mechanism pertaining to the second embodiment of ttie 
present invention will now be described. In this connec- 
tor, the connector main body M is structured the same 
as the connector main body M pertaining to the first 

20 embodiment given above. Therefore, the connector 
main body M will be descrft)ed using the same numbers 
as needed, but the description of the structures of the 
connector main body M and the card 2 will be omitted, 
and the structure of the ejector E will be described 

25 tfirough reference to FIGS. 13A and 13B. The ejector 
housing of this ejector E comprises an ejector housing 
base 510 and an ejector housing cover (not shown), and 
can be detachably attached to the rear of the connector 
main body M. 

30 [0055] As shown in FI3. 13 A. the ejector housing 
base 510 is formed in a rectar>gutar shape that is longer 
in the lateral direction, and on the inside thereof are 
assembled a sliding member 520 that slides to the rear 
when pushed by the end of the card 2 during the inser- 

35 tion of the card 2. a spring 530 that k»ases the sliding 
merrier 520 forward, a toggle device 540 that locte the 
sliding member 520 against the biasing force of ttie 
spring 530 when the card 2 has been inserted, an 
unlocking shaft 550. an electromagnetic solenoid 560 

40 that attracts the unlocking stiaft 550 to ttie left by elec- 
tromagnetic force upon receiving a supply of electrical 
power, and an unlocking lever 570 that is marujally oper- 
ated and pushes the above-mentioned unlocking slmft 
550 to the left. Fixing pieces 581 and 582 are attached 

45 to the left and right side walls 51 1 and 512. respectively, 
of the ejector housing base 510. 
[0056] The sliding member 520 is a rod-shaped 
mender having a card push-out component 521 
extending forward and a spring attachment component 

50 522 extending downward from a cylinder 523 in the 
cerrter. and is attached in a slide groove 513 of the ejec- 
tor housing base 510 when the spring attachment com- 
ponent 522 has been passed through the spring 530 
and the spring attached thereto. Here, the spring 530 is 

55 attached in a conpressed state in the slide groove 513. 
and therefore the spring 530 is always biasing the cylin- 
der 523 of the sliding member 520 (that is. the entire 
sliding member 520) fonward. Also, the card push-out 
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conponent 521 of the sliding member 520 protrudes 
into the card receptacle space 1 3 from an opening in the 
center of the rear waD 22 of the connector main body M 
in a state in wfiich the connector main body M and the 
ejector E are coupled, and is positioned at the same 
height as the card 2 inserted in the card receptacle 
space 13 of the connector main body M (the distal end 
2a of the card 2 is therefore able to strike the front end 
521a of the card push-out con^por^ 521). 
[00571 "^fi toggle device 540 comprises a first tog- 
gle mennber 541 formed in a V-shape and having a left 
ami compon^ 542 and a right arm component 543. 
artd a second tog^e nnember 544 formed in a straight 
shape. Here, the first toggle member 541 is able to 
swing becai^ the base of the two arm conrponents 

542 and 543 (their shared front end) is attached at the 
front center of the ejector housing base 510 by the first 
pin PI, and the second toggle mennb«' 544 is aWe to 
swing because its right end fe attached to the cylinder 
523 of the alwve-mentioned sliding member 520 by the 
second pin P2. The rear end of the right arm conponent 

543 and the left end of the second toggle member 544 
pivot on the third pin P3 such that they can rotate rela- 
tive to one another. A protrusion component 543a 
extending in the same direction as the right arm compo- 
nent 543 is formed on the rear end of this right arm com- 
ponent 543, and a stop component 544a capable of 
stopping ttw above-mentioned protrusion component 
543a is provided to the second toggle member 544. A 
first coil spring 545 is attached below the first pin P1, 
and the first toggle member 541 is always in a state of 
being biased to the right swing side by this first coll 
spring 545. 

[0058] The unlocWng shaft 550 is a rod-shaped 
memt>er made of iron and formed extending to the left 
and right, and is attached such that it passes through 
the electromagnetic solenoid 560, which extends to the 
left and right and is attached to the 1^ of the ejector 
housing base 510. A prong 551 extending upward is 
formed on the rigW end of the unlocking shaft 550, and 
is attached in a slot 542a formed in the rear end of the 
above-mentioned left arm component 542. The electro- 
magnetic solenoid 560 generates an electromagnetic 
force when power is sent in through a lead 561, and 
attracts the unlocking shaft 550 and slides it to the left 
[0059] The unlocking lever 570 conrprises a straight 
first lever 571 swingably attached to the right of the Rec- 
tor housing base 510 by the fourth pin P4. and a crank- 
shaped second lever 572 swingably attached in the 
center of the ejector housing base 510 by the fifth pin 
P5. and the left end of the first lever 571 and the right 
end of the second lever 572 pivot on the sixth pin P6 
(the left end of the first lever 571 has a slot). A second 
coll spring 573 is attached betaw the fourth pin P4, and 
the left end of the first lever 571 is always in a state off 
being biased rearward t>y this second coa spring 573. A 
pressing conponent 571a formed extending downward 
is provided to the rigjit end of the fust lever 571 , and the 



front end 572a of the second lever 572 (the portkjn in 
front of the fifth pin P5) is able to strike the right end 552 
of the unlocking shaft 550, although this is not shewn in 
detail. 

5 [0060] The housing cover 200 is formed in a flat 
shape as shown in FIG. 1 , and the front edge thereof is 
provided with left and rigfit triangular coupling protru- 
sions 302b that protrude kxward. The ejector housing 
cover 200 is placed over and covers the Rector housing 

10 base 510, and is attached by fasteners (not shown), at 
which point the left and rigfit cotpling protrusions 302b 
p&lecdy Gne up vertically with the left and ri^ coupling 
protrusions 302a provided to the ejector housing base 
510 (see FIQ. 9). forming the coupling protrusknis 302. 

15 [0061] With the ejector E structured in this manner, 
the left and right coupling protrusions 302 are fitted from 
akxTva irrto the left and right protrusion attachment 
grooves 301 on the connector main body M side. The 
connector 1 in which the connector main txxly M and 

20 the ejector E have thus been integrated is positioned by 
fitting the above-mentioned positioning protrusk>ns 16 
and 17 into holes made in a sut)strate (not shown), the 
lead components 42 and 52 of the contacts 40 arxl 50 
and the lead components 62 and 72 of the switch nr>eni- 

25 bers 60 and 70 are surface mounted in the terminal pat- 
tern of the substrate, and the lower parts of the fixing 
pieces 14 and 1 5 of the connector main IxxJy M arxl the 
lower parts of the fixing pieces 581 and 582 of the ejec- 
tcM^ E are surface mounted over the pattern off the sub- 

30 strate. 

[0062] With the connector 1 attached on a substrate 
in this manna^. the card 2 is inserted into the card recep- 
tacle space 13 through the opening 13a as indicated by 
the arrow A (see FIQ 1). At this iwne, the left and right 
35 edges of the card 2 are guided by the gukie grooves 28 
and 29. allowing smooth insertion into the card recepta- 
cle space 13. 

[0063] The distal end 2a of the card 2 strikes the 
front end 521a of the card push-out componwit 521 off 

40 the sfiding member 520 midway through this insertion, 
and vtrhen the card 2 is pushed in further, the sliding 
member 520 slides rearwEud along the slide groove 
513. This causes the right end off the second toggle 
member 544 (the second pin P2) to nrwve reanward, and 

45 the left end of the second toggle member 544 presses 
the rear end of the rigtit arm component 543 to the left 
via the third pin P3. This causes the entire f irst toggle 
member 541 to swing to the left side around the first pin 
PI , and the right end off the second toggle member 544 

so (the second pin P2) can be positk)ned further to the rear 
than the left end of the second toggle member 544 (the 
third pin P3). FIG. 14A shows the state at this point (the 
twa<lot chain fine indicates the positfons off the two tog- 
gle nnembers 541 and 544 corresponding to FIG. 13A). 

55 [0064] As the card 2 is pushed in further to the rear 
and the sliding member 520 is pressed reanvard. the 
rriembers 543 arxl 544 move so that the ar^e formed 
the axis LI off the right arm component 543 (the axis 
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that connects the first pin PI and the third pin P3) and 
the axis L2 of the second toggle member 544 (the axis 
that connects the second pin P2 and the third pin P3) 
approaches 180 degrees, with tKs angle reaching 180 
degrees when the distal end 2a of the card 2 strikes the s 
front surface of the rear wall 22 of the housing base 1 1 . 
Specifically, this is a state in which LI and L2 are 
located on the same line, and the members 542 and 
544 are located at the change point (see FIO. 14B). 
[0065] Here, because the first toggle merrber 541 io 
is subjected to a biasing force to the right swing side by 
the first coil spring 545 as mentioned above, the second 
toggle member 544 is pressed by the first toggle mem- 
ber 541 and its left erxi (the third pn P3) is swung to the 
right, but after just a small swing, the protrusion compo- is 
nent 543a of the right arm component 543 is stopped by 
the stop component 544a of the second toggle member 
544. so any further swing is prohibited (see FIG. 14C). 
In this state, the sliding member 520 is in a locked state 
in which it cannot slkje forward wen though it is sut>- 20 
jected to the forward biasing force by the spring 530, 
and this is the fully inserted state of the card 2. FIG. 13B 
shows this fully inserted card state (the connector main 
body M Is not shown in FIGS. 13A and 13B). Even if the 
first toggle memtjer 541 swings around the first pin PI 2S 
as above, the prong 551 of the unlocking shaft 550 will 
not come out of the slot 542a of the first toggle member 
541, and the engaged state of the members 550 and 
541 is preserved. 

[0066] When the card 2 is inserted into the card so 
receptacle space 13, the distal end 2a of the card 2 
strikes the pressing components 47a and 57a of the first 
and second contacts 40 and 50 (see FIGS. 11 A and 
12 A), pushing (pressing) these downward. The V- 
shaped arm components 44 and 54 of the contacts 40 3S 
and 50 swing around the bases 45 and 55 and push up 
the contact components 48 and 58, so the contact com- 
ponents 48 and 58 strike arxl touch the flat contact of 
the card 2 (see FGIS. 118 and 128). After the flat con- 
tact has struck the contact corrponents 48 arxi 58, it 40 
continues to move a little to the rear as the card 2 is 
pushed in, so there is a wiping effect between the con- 
tacts, preventing poor contact 

[0067] In a state in which the card 2 is inserted into 
the card receptacle space 13, the first arxi second con- 45 
tacts 40 and 50 are forcibly elast'cally deformed by the 
card 2. so the pressing components 47a and 57a push 
the distal end 2a of the card 2 i^Tward and press it 
against the lower surface 12a of the housing cover 12. 
Accordingly, the distal end 28 of the card 2 is sand- so 
wiched between the pressing components 47a and 57a 
of the contacts 40 and 50 and the tewer surface 12a of 
the housing cover 12 (see FIGS. 118 artd 12B). TNs 
effectively holds the card 2 inside the card receptacle 
space 13. 55 
[0068] Also, when the card 2 is inserted into the 
card receptacle space 13, the distal end 2a of the card 
2 strikes the second arm component 64 of the first 



switch member 60 (see FGI ISA) and pushes it down- 
ward. This elastically deforms the first mitch member 
60 and moves the contact component 66 downward 
until it strikes and touches the contact oomponertt 74 of 
the secorxi switch member 70. Therefore, when the 
card 2 has been inserted all the way, the switch mem- 
bers 60 and 70 are electrically connected arKl the power 
is turned on. 

[0069] The ejectk>n of the card 2 wiD now be 
described. A card ejection switch (not shown) is pro- 
vided on the outside of the connecta 1 , and when this 
is operated, power is sent through the lead 561 and the 
electromagnetic solenoid 560 generates an electromag- 
netic force. This causes the unlocking shaft 550 to be 
attracted to the left, and the slot 542a in the first toggle 
member 541 engaged with the prong 551 provided on 
the right end of the unkx:king shaft 550 is pulled to the 
left. As a result, the first toggle member 541 swings to 
the left around the first pin P1 , but since the third pin P3 
is being pulled to the left at this point the second toggle 
member 544 also swings to the left around the second 
pin P2, and the right arm component 543 and the sec- 
ond toggle member 544 cross the atx>ve-mentioned 
change point and curve to the left. This releases the 
locked state provkied by the toggle device 540, and the 
sliding member 520 slkJes forward under the forward 
biasing force of the spring 530. As a result, the card 
push-out conponerrt 521 energetically pushes the fully 
Inserted card 2 out to the front, and ejects it from the 
connector 1 (see FIG. 13 A). 

[0070] When the card 2 is thus Reeled from the 
connector 1, the contacts 40 and 50 and the switch 
merhbers 60 and 70 are released from their state of 
forced elastic deformatmn and return to the state they 
were in prior to tfie insertion of the card 2. Specifically, 
the contact components 48 and 58 are located below 
the card receptacle space 13. and the pressing compo- 
nents 47a and 57a are located inside the card recepta- 
cle space 13. The contact components 66 and 74 of the 
first and second switch ntembers 60 and 70 sepsuBte, 
arxi the power is shut off. 

[0071] It is also possible to eject the card 2 manu- 
ally with this connector 1. In this manual ejection, the 
pressing conrponent 571a formed on the first lever 571 
of the unkx;king lever 570 is pressed reanward with a fin- 
ger or via a separately provided linking mechanism. 
This causes the first lever 571 to swing around the 
fourth pin P4 in the cfirection in which the left erKl is 
moved forward, and also causes the second lever 572 
to swing anxmd the fifth pin P5 in the directk>n in whteh 
the front end 572a is moved to the left. As a result the 
front end 572a of the second lever 572 strikes the right 
end 552 of the unk>cking shaft 550 and presses it to the 
left, and the prong 551 provided to the unlocking shaft 
550 pulls the slot 542a in the first toggle member 541 to 
the left. This releases the locked state of the sliding 
member 520, the sikiing member 520 slides forward 
under the biasing force of the spring 530, and the card 
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2 is ejected from the connector 1 . 
[0072] Thus, in the card ejector mechanism pertain- 
ing to the present invention, f irst, since this is a mecha- 
nism for usirig electrical power to ejert the card 2, 
remote operation is possible, operation is easier, and 
this electrical power need only be a tiny, momentary 
pulse of power, just enough to generate the magnetic 
force needed to actuate tiie unlocking shaft 550 in order 
to rdease the locWr^ hold produced by the toggle 
device 540, eic, artd sirK:e the ejection of the card 2 
itsetf is accompBshBd by the biasing force of the spring 
530, which requires no electrical power, less electrical 
power is consumed and ttie structure is simpler than 
with a mechanism thiat uses an electric motor to send 
out and eject a card, and this results in a lower cost 
Furthermore, since an electric motor is not necessarily 
needed, the connector can be made more ccmjact in 
size. Also, the structure may be such that power is s^ 
to the electronrtagnetic sol wioid 560 when the card Sec- 
tion switch is pressed, as in thfe embotfiment but if it is 
desired to have a structure in wNch the card 2 is ejected 
after the exchange of data between the card 2 and the 
connector 1 has been conclud«i, then a controller or 
the like havirtg a function off adjusting the timing at which 
power is sent to the electromagnetic arfendd 560 
shouW be interposed between the connector 1 and the 
switch controlling the ejection. 

[0073] The at)ove-mentioned lock hold can also be 
rdeased by manually operating the unlocking lever 570, 
so it will still be possible to reTiably eject ttie card 2 even 
if an electrical malfunction (such as insufficient current) 
should occur in the above-mentfoned card ejection 
switch, the lead 561, the electronragnetic solendd 560, 
or ttie like which would prevent the slicfing member 520 
from t>eing unlocked. 

[0074] The akxsve connector 1 is structured such 
that the unlocking lev©- 570 only strikes the unlocking 
shaft 550 and presses on it when n^niially operated, 
and the untocWng shaft 550 and the unlocking lever 570 
are provided in a non-engaged slate, so wh«i the 
unlocking shaft 550 is attracted by the electromagnetic 
solenokl 560, the unlocking lever 570 wSI not move 
along with it, which prevents noise from being gener- 
ated by the operation of the manual unlocking means 
every time a card is ejects by the electric unlocking 
means. 

[0075] The second embctfimenl off the card ejector 
mechanism pertaining to the present invention was 
desaibed above, but the present invention is not limited 
to the structure given in the alxave second embcdSmenl, 
and various design mcdiffications are possible. For 
instance, rul)ber, an elastomer, or another such elastic 
body may be used in place of the ^ng 530. Alsc^ the 
connector main body M does noi necessarily have to 
have the same sUucture as at>ove. as long as the card 
push-out compon^ 521 off the sBding member 53) is 
able to slide in the longitudinal direction within the card 
receptacle space, and the height off the above-men- 



tioned card pi^h-out component 521 is the same as tiie 
height of tiie card 2 inserted into the card receptacle 
space. Furth^-more, an indivKJuatly configured connec- 
tor main l>ody M and ejector E were coupled with the 
5 connector 1 in the above embodiment, but instead of 
this structure, componeits corresponding to the atrave- 
mentioned connector nain body M and ejector E nray, 
of course, be integrally configured (within a single hous- 
ing). 

10 [0076] The invention being thi^ descrtoed, it vnll be 
obvious tl^ tine sa^^^a nuiy be varied in n^ny ways. 
Such variations are not to be r^ard^ as a departure 
from the ^irit and scope off the invention, and all such 
modifications as would be dTvious to one skilled in the 

IS art are intend^J to be indud^ witWn the scope off the 
following daims. 

REUflTED APPUCATIONS 

20 [00771 This appitotion daims the priority off Japa- 
nese Patent Applications No.1 1-059684 filed on March 
8, 1999. and No.11-227631 filed on August 11, 1999, 
which are incorporated herein by reference. 

ss Claims 

1 . A card ejector mechanism, comprising: 

a housing having a card receptade space for 
30 receiving a card inserted through an opening 

formed at the front end; 

a sliding member that is provided slidably in the 
longitudinal direction within said housing and 
36 that is pushed and slid to the rear t>y the end of 

said card when said card is inserted into said 
card receptade space; 

an elastic member that biases said diding 
40 membe- forward; 

locWng mearre for keeping said diding member 
locked against tiie biasir^ force of sakl elastic 
menrber when the insertion off said card into 
46 said card receptade space has been com- 

pleted; and 

unlocking means for rd^isir^ the lock hold of 
said card k>y said loddr^ m^uis when a supply 
so of electrical power has been received. 

2. The card ejector mechanism accorcGrtg to Claim 1 , 
wherein said housing comprises a main body hous- 
ing capat^le of receiving said card, and an cjedor 
ss housing that holds sakj sliding nrtember movabty in 
the longitudinal direction; and 

said elastic menrber, sakJ locking m^ms, and 
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said unlocking means are provided inside said 
ejector housing. 

The card ejector mechanism accordirni to Claim 2, 
wherein said ejector housirrg is renrwabty attached s 
to said main body housing. 

The card ejector mechanism according to any of 
Claims 1 to 3» wherein said card comprises an IC 
card having a built-in IC chip and flat oorrtacts con- io 
nected to said IC chp. arxJ contacts acre provided 
inside the housing so that they come into direct 
contact with said flat contacts and perform data 
transfer. 

15 

The card ejector mechanism according to any of 
Claims 1 to 4. wherein said unlocking means com- 
prises an electromagnet that generates an electro- 
magnetic force upon the receipt of a supply of 
electrical power, and said loddng means is 20 
unlocked by said electromagnetic force. 

The card ejector mechanism according to any of 
Claims 1 to 5. wherein said locking means has a 
toggle device that is linked to said sliding member 2S 
and operates according to the longitudinal sfiding of 
said sliding member, 

when said card is inserted into said card recep- 
tacle space and said sliding member is slid to 30 
the rear, said toggle device is moved to the 
locking position and said sliding meni)er is 
kept locked in a state in which it has slid to the 
rear, and 

3S 

the restriction of sakJ sikiing nrtember is 
released when said unlocking means nrxyves 
said toggle device to the unlocking position. 

The card ejector mechanism according to any of 40 
Claims 1 to 6. having manual unlocking means for 
releasing the fock hold of said slicfing member by 
sakj locking means through manual operation. 

The card ejector mechanism according to Claim 7, 45 
said k>cking means having a to^le device, and 
said electric unlocking mear« having a shaft menrv 
ber coupled to said toggle devk;e. and an electro- 
magnetic solerK>kf that attracts said sliding member 
and operates said toggle device to the unlocking so 
skJe when electrical power has been supplied, and 

said nrwnual unlocking means pressing on said 
shaft member when manually operated, so that 
said toggle device is moved to the unlocking 55 
side. 
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Fig. 8 
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